NUCLEAR SCIENCE 
ano ENGUNE BRUING 


THE RESEARCH JOURNAL OF THE AMERICAN NUCLEAR SOCIETY 


ANS OFFICERS 


Joseph R. Dietrich 
president 


William R. Kimel 
vice president/president elect 


Kaye D. Lathrop 
treasurer 


Raymond D. Maxson 
assistant treasurer 


Octave J. Du Temple 
executive director 


ANS PUBLICATIONS STAFF 


Norman H. Jacobson 
publications manager 


Joann Hollensteiner 
editorial coordinator 


Nancy Zacha Godlewski 
copy editor 


Diane R. Wojciechowski 
copy editor 


Siegfried H. Krapp 
production manager 


COMPOSITION 
Beljan, Dexter, Michigan 48130 


Indexed in ‘Engineering Index" and 
Abstracted in “INIS Atom Index” 


NUCLEAR SCIENCE AND ENGINEERING is published 
monthly by the American Nuclear Society, Inc., with busi- 
ness and executive offices at 555 N. Kensington Avenue, 
La Grange Park, Illinois 60525; telephone 312/352-6611. 
The subscription rate is $58.50 per volume or $208 for 
four volumes per calendar year; overseas subscribers add 
$28 per year for postage and handling. Single copy price 
is $21 for current and back issues. (Effective January 1, 
1979, the subscription rate will be $63 per volume or $226 
for four volumes per calendar year; overseas subscribers 
add $36 per year for postage and handling. Single copy 
price will be $23 for current and back issues.) Microfiche 
subscriptions are also available at the same rates. In- 
quiries about the distribution and delivery of NUCLEAR 
SCIENCE AND ENGINEERING and requests for changes 
of address should be directed to the American Nuclear 
Society. Allow 6 weeks for a change to become effective. 
NUCLEAR SCIENCE AND ENGINEERING is printed in 
Danville, Illinois 61832, by Interstate Printers and Pub- 
lishers, Inc. Second-class postage is paid at La Grange 
Park, Illinois, and at additional mailing offices. Copyright 
© 1978 by the American Nuclear Society, Inc. Trademark 
registered in Canada. 


DIXON CALLIHAN, Editor 

MELVIN L. TOBIAS, Associate Editor 
MARGE WILLIAMS, Administrative Assistant 
Union Carbide Corporation 


Nuclear Division 
Oak Ridge, Tennessee 37830 


KARL WIRTZ, Associate Editor, Europe 
ANTON BAYER, Editorial Assistant 
Kernforschungszentrum Karlsruhe 

D-7500 Karlsruhe 

Postfach 3640 

Germany 


Editorial Advisory Committee 


Manson Benedict D. H. Gurinsky 
E. Richard Cohen A. F. Henry 

E. C. Creutz L. W. Nordheim 
E. Critoph Hugh C. Paxton 
Frank G. Dawson Fred W. Thalgott 


Volume 67 
July, August, 


September 1978 


Findings reported and opinions expressed in this publica- 
tion by the authors are their own and do not necessarily 
reflect the opinions of the editors, the American Nuclear 
Society, or the organizations with which the authors are 
affiliated, nor should publication of author viewpoints or 
identification of materials or products be construed as en- 
dorsement by this publication or the Society. Address all 
manuscript and editorial communications to the editorial 
offices, NUCLEAR SCIENCE AND ENGINEERING, Build- 
ing 9204-1, P. O. Box Y, Oak Ridge, Tennessee 37830. 
European authors may send communications to Karl 
Wirtz, Karlsruhe, Germany. 

PHOTOCOPYING: The code on the first page of an arti- 
cle in this journal indicates the copyright owner's consent 
to limited copying of articles for personal or internal use, 
or for use of specific clients. Consent is given on the con- 
dition that the copier pay the stated per-copy fee through 
the Copyright Clearance Center, Inc., One Park Avenue, 
New York, New York 10016, for copying beyond that 
permitted by Sections 107 or 108 of the U.S. Copyright 
Law. Consent is not given for other copying, such as for 
general distribution, advertising or promotional, creating 
new collective works, or resale. 


Copyright © 1978 by American Nuclear Society, Inc., La Grange Park, Illinois 60525 


19 


34 


54 


61 


74 


85 


91 


107 


Contents of Volume 67 


NUMBER 1, JULY 1978 


TECHNICAL PAPERS 


Deposition of Iron Oxide on Heated Surfaces in Boiling 
Water 


A Method for Rapid Detection of Unexpected Reactivity 
Insertion into a Nuclear Reactor 


Theoretical Analysis of Coupled-Core Reactors with the 
Method of the Moderator Region Response Function 


Neutron Inelastic Scattering Cross Sections for Natural 
Chromium Determined from the (n,n'y) Reaction 


Neutron Capture and Transmission Measurements on 
Fission Product Palladium-107 


Use of Variational Techniques for the Estimation of 
Neutron Detection Efficiency 


Neutron Spectra and Tritium Production Measurements 
in a Lithium Sphere to Check Fusion Reactor Blanket 
Calculations 


A Unified Derivation of the Various Definitions of 
Lattice Cell Diffusion Coefficients 


Higher Order Time-Dependent Generalized Perturbation 
Theory 


Unified Definition of a Class of Monte Carlo Estimators 


(Continued) 


Yamato Asakura, 
Makoto Kikuchi, 

Shunsuke Uchida, 
Hideo Yusa 


Hideki Kokame, 
Yoshikazu Nishikawa 


Minoru Shinkawa, 
Yoshihiro Yamane, 
Kojiro Nishina, 
Hajime Tamagawa 


P. T. Karatzas, G. P. Couchell, 
B. K. Barnes, L. E. Beghian, 
P. Harihar, A. Mittler, 

D. J. Pullen, E. Sheldon, 

N. B. Sullivan 


U.N. Singh, R. C. Block, 
Y. Nakagome 


Sheng-Chi Lin, J. C. Robinson, 
D. L. Selby 


Herbert Bachmann, 

Ulrike Fritscher, 

Friedbert W. Kappler, 

Detlef Rusch, Heinrich Werle, 
Hans W. Wiese 


R. P. Hughes 


Augusto Gandini 


Ivan Lux 


120 


129 


130 


137 


139 


141 


142 


Contents of Volume 67 


(Continued) 


NUMBER 1, JULY 1978 


TECHNICAL NOTES 


Thermal-Neutron Wave Propagation in Finite Assemblies 
of Beryllium and Beryllium Oxide 


Note on the Fast-Neutron Total Cross Section of Thorium 


Interactive Graphics Interpretation of Calculation-Measure- 


ment Discrepancies for Neutron Spectrum Measurements 
in Sodium 


BOOK REVIEW 


The Thermal-Hydraulics of a Boiling Water Nuclear 
Reactor, R. T. Lahey, Jr. and F. J. Moody 


LETTER TO THE EDITOR 


Note on Prediction of Monte Carlo Errors 


CORRIGENDUM 


ANNOUNCEMENT OF CURRENT PUBLICATIONS 


Ashok Kumar, Feroz Ahmed, 
L. S. Kothari 


J. F. Whalen, A. B. Smith 


Ansar Parvez, Martin Becker 


P. A. Lottes 


Ivan Lux 


Contents of Volume 67 


(Continued) 
NUMBER 2, AUGUST 1978 
TECHNICAL PAPERS 
147 Spectrum of the Multigroup-Multipoint Diffusion Opera- J. Devooght 
tor with Delayed Neutrons 
162 The Application of the Symmetric SOR and the Sym- H. H. Wang 


metric SIP Methods for the Numerical Solution of the 
Neutron Diffusion Equation 


172 Spatial Distribution Measurements of Fission Neutrons L. Green, J. J. Ullo 
in Water as an Oxygen Data Test 


184 A Measurement of the Total Neutron Cross Section of H. Beer, Ly Di Hong, 
Iron-58 in the Energy Range from 7 to 325 keV F. Kappeler 
190 Unified Absolute Differential Cross Sections for Neutron M. Drosg 


Production by the Hydrogen Isotopes for Charged- 
Particle Energies Between 6 and 17 MeV 


221 Improved Resonance Formulas for Cross Sections of M. Segev 
Fissile Elements 


235 A Computational Study of the Density and Temperature H. Mikami 
Distribution in a Freely Expanding Uranium Hexafluoride 
Gas 

247 A Calculation Model for Predicting Concentrations of Shunsuke Uchida, 
Radioactive Corrosion Products in the Primary Coolant Makoto Kikuchi, 
of Boiling Water Reactors Yamato Asakura, 


Hideo Yusa, 
Katsumi Ohsumi 


TECHNICAL NOTES 


255 Fusion-Fission Analogy and 7nr Criterion for Fusion J. Rand McNally, Jr. 
Plasmas 

257 Benchmark Calculations for a Sodium-Cooled Breeder G. Buckel, K. Kufner, 
Reactor by Two- and Three-Dimensional Diffusion B. Stehle 
Methods—I| 

259 The Inverse Problem for a Finite Slab C. E. Siewert 


(Continued) 


260 


263 


269 


271 


271 


272 


274 


275 


Contents of Volume 67 


(Continued) 


NUMBER 2, AUGUST 1978 


Precise Measurement of the ®°Cu(,a)®°Co Cross Section 
with 14-MeV Neutrons 


A Quantitative Comparison of Solidification Analysis for 
Single-Component and Mixed-Oxide Fuels 


The Volume Adsorption Capacity of 0.98 mol% Argon 
on Activated Carbon at 20°C 

BOOK REVIEWS 

Principles of Isotope Geology, Gunter Faure 

Nuclear Power Reactor Safety, E. E. Lewis 

Heat Transfer and Turbulent Buoyant Convection: 
Studies and Applications for Natural Environment, 


Buildings, Engineering Systems, D. Brian Spalding and 
N. Afgan, Eds. 


CORRIGENDUM 


ANNOUNCEMENT OF CURRENT PUBLICATIONS 


G. Winkler 
Timothy D. Welch 
August W. Cronenberg 


R. Madey, P. J. Photinos, 
K. B. Lee 


Vincent P. Guinn 
David Okrent 


C. J. Hsu 


279 


296 


309 


317 


326 


334 


339 


341 


343 


344 


347 


355 


363 


371 


372 


376 


Contents of Volume 67 


NUMBER 3, SEPTEMBER 1978 


TECHNICAL PAPERS 


Reflectors, Infinite Cylinders, Intersecting Cylinders, and 
Nuclear Criticality 


Noise Source Estimation of Boiling Water Reactor Power 
Fluctuation by Autoregression 


A Monte Carlo Biasing Scheme for Adjoint Photon 
Transport 


Systematic Study of Some Standard Variance Reduction 
Techniques 


The Total Neutron Cross Section of Scandium from 
0.005 to 22 keV 


Cross-Section Measurement for the Reaction 
"8In (nn) 9™n 


TECHNICAL NOTES 


Comment on Particle Collision Method in Spherical 
Geometry by Escape Probabilities 


Berger Coefficients for the Eisenhauer-Simmons Gamma- 
Ray Buildup Factors in Ordinary Concrete 


Neutron Attenuation due to Boron-10 Shields 
The Dependence of the Gamma-Ray Spectral Shape on 
the Neutron Energy Averaging Interval Size for the 


'81Ta(n,y) Reaction 


Implicit and Explicit Higher Order Perturbation Methods 
for Nuclear Reactor Analysis 


Further Analysis of the Zero-Energy Experiment on the 
Dragon Reactor 


Symmetrized Neutron Transport Equation and the Fast 
Fourier Transform Method 


CORRIGENDUM 


ANNOUNCEMENT OF CURRENT PUBLICATIONS 


VOLUME 67 AUTHOR AND SUBJECT INDEXES 


J. T. Thomas 

Kohyu Fukunishi 

A. De Matteis, R. Simonini 
!, Lux 


Liou, R. E. Chrien, 


fel, th 
R. C. Block, K. Kobayashi 


H. Liskien, F. Arnotte, 

R. Widera, A. Paulsen 
Michael S. Milgram 
Mahmoud Metghalchi 

J. T. Harvey, J. L. Meason, 
H. L. Wright 

M. Stelts, J. C. Browne 

A. Gandini 


F. Woloch, W. Neuberger 


Nguyen Quang Sinh, 
Jan Kisynski, Janusz Mika 


“oieingii®S 


iva! F9e@NMal FY £' ; 


ADIN JAS 


ror bye guteetl yh ae uni (AT ade 


he 
_ a 
> uti ont ln efaod amg 
~~ \wheonp nee pate 
7 ~ 
fou!) rer hge® tert conte yo ieee fre he 


eter Deg Te arn? 


2 evi! ymmpes? Yas oth * iver 


at 
Ariba th ie 


2 7 7 = 
7. 


ei Fi ul noe 
a ll 
sing ur hewitt or aah 


i 
8) TOME oy feelin (Ty. Ci 
oF SO ania) Baga 


whan oii ypiar ine utile: 
Wa TAS t 


Ce 
By ~ORKE valet eel Rr Web 


iif kag wonnvnd VO er 


oe as 


at 


IIS ASAP it so 10. 
-_ oT, i 


“it FOSLAUe. CA 


